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(54) MULTI-CHIP SEMICONDUCTOR DEVICE CHIP FOR MULTI-CHIP SEMICONDUCTOR DEVICE AND ITS 
FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-chip semiconductor 
device whose device area is small, whose constitution is simple and 
whose thickness is thin by providing a connection plug formed of metal 
in a through hole passing through a semiconductor substrate and an 
inter-layer insulating film and electrically connecting one chip with the 
other chip through the connection plug. 

SOLUTION: A metal plug 4 is formed on the outer side of an element 
forming area and the insulating films 5 are provided between the metal 
plug 4 and the silicon substrate 1 /the first inter-layer insulating film so 
as to constitute the connection plug. The metal plug 4 of the chip 1 1 is 
electrically connected to the pad 6 provided for the multilayer wiring 
layer 3 of the chip 1 2 through a solder bump 8. The chip 1 1 is 
electrically connected to the chip 1 2. The metal plug 4 of the chip 1 2 is 
electrically connected to the pad 6 provided for the multilayer wiring 
layer 3 of the chip 1 3 through the solder bump 8. Thus, the chips 11,12 
and 13 are electrically connected. Since the chips 11,12 and 13 are 
stacked, the device area is prevented from increasing. 
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Japanese Laid-Open Patent Publication 
No. 10-223833 /1998 (Tokukaihei 10-223833) 

(A) Relevance to Claims 

The following is a translation of passages related to claims 
1, 11 of the present invention. 

(B) A translation of the Relevant Passages 

[Claim 1] A chip-stack semiconductor device including 
chips being stacked on top of each other, each chip 
including: a semiconductor substrate carrying integrated 
devices on a surface thereof; and an interlayer insulating 
film provided on the surface of the semiconductor 
substrate, 

said chip-stack semiconductor device characterized in 

that: 

at least one of the chips is structured so that the chip 
has a metal interconnect plug in a through hole through 
the semiconductor substrate and the interlayer insulating 
film thereof; and 

the at least one chip having an interconnect plug is 
electrically connected to another chip through the 
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interconnect plug. 



[CUim 21 The chip-stack semiconductor device as set forth 
in claim 1. wherein the at least one chip having an 
interconnect plug is electrically connected to at least one of 
ch i P s positioned directly above and directly below, through 

an interconnect member or both an interconnect member 

and a mounting member. 

[Claim 3] A chip for a chip-stack semiconductor device; 
characterized in that it comprises: 

a semiconductor substrate carrying integrated devices 

on a surface thereof; 

an interlayer insulating film provided on the surface 

of the semiconductor substrate; and 

a metal interconnect plug, provided in a through hole 
through the interlayer insulating film and the 
semiconductor substrate, for making an electrical 
interconnect to another chip. 
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[Means to Solve the Problems] 

•i rp thieve the objectives, a chip-stack 
[Constitution] To acnieve luc j 
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semiconductor device according to the present invention 
(claim 1) includes chips being stacked on top of each other, 
each chip including: a semiconductor substrate carrying 
integrated devices on a surface thereof; and an interlayer 
insulating film provided on the surface of the 
semiconductor substrate, and is characterized in that: at 
least one of the chips is structured so that the chip has a 
metal interconnect plug in a through hole through the 
semiconductor substrate and the interlayer insulating film 
thereof; and the at least one chip having an interconnect 
plug is electrically connected to another chip through the 
interconnect plug. 
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8tt*HE* (E*JI) , Jffffl&SK* ^yfteiffrh 
MtiiZlnZo :o«, #IESftitl 6<d*B(c«*« 
fiELfcS, w^)*(C/<y Kl 7$r^fi£:-rco 
[0074] 06, 0 7 tC, -grftifiV 7L 1 3 £>Sf i£<0 

[0075] m^mmz&Mos vy>^^^tm&^ 

flT^Zo sfc, Bfc*5^T, 1 1 att!& 2 

1 1 bttS3ojiHfejw. 1 1 c\zm4<nmm& 

1 1 n(ln#S(DinteftR. 19a*3j;t/2 0 

ea« 2 0 cli^3C0ME«S:^LTV^5 o 

[0 0 7 6] fciCllS (g) tC^r-ri^H. 7L1 3<Djg 
B^Jg^^l 4*s«H1-6*-C. 711 3#«*$*xfc* 



(7) 

[0077] ::t\ =*>gffii oo*ift (aMfc) 

it, «itf, CMP. ft^fg, »&$Fg, Kni 

[0 0 7 8 ] :^i5 (g) ©Ifitt, S/yavWEl 

0 £jg&Kl 4(OF^T'ii^it^^tL5^« : T-tT^? r t 
10 j&s#*Ll\, r<D£ 9ft&#T*frft;if^ Wl4^) 

[0079] fti;H5 (h) C/Tti^:, ?Li 301s 

• SBD&auR ui5 ±^> ?l 1 3 coflsff <o«aat 1 4 # 

gffi-f o£T\ 5L1 3<0JS*iH8!l<D^y O^S 
CD E, RIE^K7^x 7 fy^f:(i^x 

[0 0 8 0] :<Di, ±lE^^^>^S^ilCMPiwj: 

y^-^lliftOS i0 2 ll 8 tf>®j£XmKJ2SPtr-5- 

[0 0 8 1 ] »:(w(l@ (h) iZTF-t ± 9 
VDSrSr^T, 7L1 3OjSSfBffl0^O^y =^S«1 0 
<&KB±iIU:S i0 2 118 (JK2 0&1UIE) ttftjtt" 
5 0 ftk\ fiiaro-fe^^5*gtL5»*iwW:, S i O 

2 uti softtotn::, soGK^fttasrfl^sta 

v^^lcli, S i 0 2 Ml 8 ©ft to OKI, #J^5KK 

[0 0 8 2] JfciCdl 5 ( i ) iC^-fi 5 lw, 417*7 ^ 

1 5 arSffil-o^-C, CMPS^V>tSi0 2 Il 

8, ajtae&Ri 4s-we-f5o 

[0 0.8 3] :o8*. SiiTL (?L13) rttwft»ffil 
^0->!/ 3Vlfil0^IlOi/ll 3>^SS*^S i o 2 

Kl 8-e»«Sixfc»®^^i-5 0 
40 [0 0 8 4] ELL^-<fc<fc 9 IC, *Hffi^T*li v v-y . 

= >s« 1 0 (ommizmi/ v = >w& 1 0 uftv^ 

•-i-srfcKliO, S"a?L (7L13) 
(*fe»ffil 4, 41^7^1 5) T*S^iA^ix^«^$r 

[0 0 8 5 ] Lf^ot, *|gtt?B«WcJ:ntf, tt© 

Sr»dEr5ie*^*v^T-, KiiTL (7L13) 

(Mil 4\ ^S^°7^1 5) T^^iA^tbf*« 

so &&mg,izm&X'Z o j: 9 
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[0086] *mmm<Dj>mt±. j?^->y 

[0 0 8 7] ft*>\ SffiWi/y =>-ffl*SS:S i 0 2 ®E1 
8TS5&^&V^-S-K.I1, 115 (g) <DTMX\ & 

mn&mmi 4*mm-tz~ t-c*, Rii?L «li3) as 

[0088] ->!)3 v£tS 1 0 <7?«FS (&3&) 

II, v-y =>Stgl O^^a^^ajL^rnKfrft 
o ztiW1z^\ fa&ftfe, pa^ll— $:ic;*:#<, 
«|«i$&gtf 5 15<'M£ | -T:-, iS-tll (&il) fcfrft?© 

[0 0 8 9] *7t, ^JSE^^Jg^MtcTL 1 3 
U ^OrtW-&SlS£ffi»:&/uT&®:/7^1 5£?£ 

®k<Dm i lM<D&ig%$LrtTlz$rtSo £<bl^ ^JSEiUli 20 
?L 1 3 5rR I El-itJ^Ufc^lCff^^^RSlEim^fc 

[0 0 9 0] wtvtwiU, Mx.li&KIEii&i: LTA l 82 
H (A 1 <Dffi,^.(±6 6 0°C) SrJll^cit-gi::, ^JS^ 
;Tl 5&&^<D4£^Au3:<D£m^-* b (Ms£i&£ll 
6 0 0 XMS.) X'T&ftiL-fZ r t iS«T« i £5. 

[0 0 9 1] ff»)£ttM7 , 7 ^15 «r^j£ 

[0 0 9 2] 3?lc, &17"7^1 5 SrJgriEbfcHt*?' so 

[0093] m 8 ic, a* ©satoSE*?"? yvmmm 
Sr^r. riutias (f) wxsicsi-rs^rMia-efc 

5„ fcis, SCis^T, 1 9 fi&Rffii&^L-cioSo 
[0 0 9 4] 0 8 (a) 11, «Hfc»ll«>*K^ , 9^*r 

[ 0 0 9 5 ] 0 8 ( b ) It, W-*HS 1 8 Sr*-T5 

[0 0 9 6] -rftfc>*>, -©g^y^-m, s:a5Lrt 

(c*3t«S5^ 5 X't 5 i 5 tc&JS:/^ if l 5 a^>*£ 
Jx, LT**«S3-t;:¥*ffr»E 1 0 a t rofeBKffi 
»03HaS^JS7'7 ^ 1 5 J: 9 fc*£vM£.* h UXESl 8 

[ 0 0 9 7 ] 46* h 1 8 tt, Ife&JK, 

St. FOXI. SOGI. HDP' (High Density Plasm 

a ).-CVDfeT-MLfcS i 0 2 flgft foff ktl. 

5. 60 
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[0 0 9 8] Z<DZ:?ftmWi7°7?S:m^ZZ b\Z* 

->y 3>s«i of &w h\z£zm*ft 

[0 0 9 9] 118 (c) 11, s/y&KBM 5£=fi"f 
[0100] -ftzt>*>. SuM,?? ^ 1 5 11, ffa?L©i£ 

JBriJ£*t"CV*5. EI8 (d) II, ^ty7"iill 

[0 10 1] r.roi 5'fc d r^3'7*^:JS^4 5, ^-.xT* 
lfojSK4 6 t i. 9 , i!7*7 ^15 <a*®£r¥&tc:-e 
#, wixl-iU^JR^^^l 5 iKtS^ft&JKiaigl 1 9 
«r**fc»*1-5 d t jJST-^ 5 «fc 5 

[0 10 2] fiiat-MT-t5*t^7"^ilg4 

[0103] H9I1, 7L13 <Of|fcrojg^)£*^i- XS 
[0104] if, 19 ( a ) VLTffti. 5 »C 

{100} rov-y 3y£Si o±.tc^ioJilB]ite»fflli 
lSrJ^fiSl-rSa ftlwlHH (a) tc*-f-£5lc, ^loi 
fS^SIl lil^^^-^l 2£J&£Lfc&, r 
co^^^^-^-vi 2 Sr-^^^fcUT^i wJlfigffe&ffl! 
l ljsiV^y =>Sffii Olrxyf^Lt, #f®J£ 
«ta***»©?L 1 3 1 5ri^fi£-f5o 

[0 10 5] rrt?, xyfy^iLtli, RIE, * 

l i/aV) S^fflV^5. ^iCTt^y^^;/ 

[0 10 6] (b) Jw^1-£5»C, -r^^/^ 

— > l 2$r-^^^ICbT->y ^ySgl 0 Sr^^s/ Na: 

yfv^ut, (in) isr«B$*5. 

»fiS?g^i s H.^^w5Ll 3 2 tfJgfiESixS. ^yf-^if 
«i Ltt±, 0J;ttf, UC^6 0~9 01CWKOHS?K 

[0 10 7] i&lcPi! (b) (C^-Ti 5 7L1 3 2 ^ 
(C, {flxtf, Ni, Ti, Zr, Hf, V^CD&S 2 1 
5riEa-r5. JWtttlctt, i!2 lSrTLl 3 2 <OJSw^ 

[0 10 8] mzm^ (c) tc^i-«t5(w, ^afci 
D, ^Ji52 1 t->y =V£K1 0 tSrSJ^^-frT, 7L1 
3 2 OTSBro->y =^S«l 0IC^M->y f-'f KUS2 2 
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[0109] fc:H9 (d) DTti:^:, V 
<< KK2 2SrSRWJC3is/^>m=UT, .fcfliRv^L 
1 3 3 S:«jS^5. *««w, fUW»j&&£tttAa« 
i&*frfr4ofcf| % £«£®£SFgT5::£KJ:9, a 

[0 110] ztot 5te?Lfc»P*ttlc»<1-5:i b\z£ 

jrii7L*rSSl-»*T$ 5 i a K4 o e 
[Oill] iioi:, ytDfani&fjMjfet:* 
T 0 

[0112] 110 ( a ) (1, ^BlCWm^-* F23 
£i£T, 7Lrtlw5»*^— ^ h2 3*rSaiitffcv*5#«fc 

[0113]|10 (b) tt % £B tw&JRaa* 24S: 

M44tMktt?-2 4frCMPifc»fcflV*T»ai-5*V* 

[0114] 4*5, &mU%L* 2 9 <Oftto "9 Id, &JR& 

[0 1 1 5] (21 0 (c) l±, ±Ii:'>y=>R2 5 £ 
*»U W:y|)^82 5±CT i R*eilijKAftJR 
K flFB») fc*«Lfc*, IMaaicJ:9XltjttAJIK 
&>'5=i:>'«2 5fcfcEJS£*T, iflkWM KB 2 

KR2 6 ft, fltSCMP$«S:ffl^t»S 

T5o 

[0 116] vy=>'»tt|6«K±fc3>'7^--^WC 
Lfci5oT, 010 (c) fD^fe^D^, ?L#*<T 

VIM KR3 1jWB*SJxS. 4*5, ?LrtiwSJHSB*sa 

[01171I11C, 4«^?/0*&C«0*** 

[0118] ST, Ull (a) ic^T J: 0 l£, 7L 1 3 

= yg2 7$:M«« P1H (a).i:,TtJ:5 

fc, M 3rtiCiESl 0 M mgfON ifit2 8 (&JS# 

[0 119] ftHill (b) 

J:95/»3VBI27i:Ni«lt28fctrSfi?S*, 7L1 3 
rttC-y^/u^iJiM' KR2 9«r»fifc-r5. 3Ll3rtlc 
I4+»4**»»J 3^K2 7:fc£tfN i&2 8 #4^(0 
T% =^4ryu->y*-f KH2 9<o±»ictt2JIB«#& 

[0120] *a«c, an ( c ) o \z % ±m 
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*W KR3 0OifflOffiB«*:*iry^Bt3 5tl* 
5 0 

[0 12 1] ft*, A«^5^*r»JM-**Jfeftr*L* ' 
-CfcSe-**:** (CVDft, >**tk * 

io [01221I12C, ^1^7 ^O«l<0»jfcfrifct:* 

T, r«)*tt^zix*-eo*ttt*45j««t, ->!)3^ 
SCI l«)»B«:flF»LTjriM-*r»rtLfc||, 
5^1 5HMt^:ii:fco 0 
[0 12 3] ST. HI 2 (a) ic^T J; ;>!::, SKiw 

*-?3»s**sixfci/y = >-sffii oka i a>e>45^ 

^^/^->12aSrMLtS, Z<D^^ ? — > 

1 2 a ^^^t:iT, S?l<£>JBra*68dRi 1 J3iW 
ya^WEl Otsyf^U JLi 3tr»rfrt-5. z 
60^. 1 2 a Srl&^TSo 

20 [0124] &KH 12(b) il^T i 5 £BK S 
OGR3 lS:*ritLfc«. ll 3#S£±MSfci£*ix5 
i9i:iIi:FOXl3 2 rMto B 
[0 12 5] JfcfcBl 2(c) C/Tfi 5 K, ?L1 3^ 
<DSOGg|3 ljo«l;tfFOXl3 2 lr«t(fCMPSt 

[0 12 6] Z<D'&, U5 (e) —05 (i) \Z^Lft 

[0 12 7] W:ii 2 (d) C/Kti 0 l£, 7L1 3rt 
(DFOXR3 2«:«l*.tfCDEi6*r«VN-C**U*:*, 
3o i4 (d) , 115 (e) (Dllt^lC, 5Ll3rttC& 
M^b454:I^7^1 5Sr«fa*»riii-5o 

[0128] 4*>\ B l 3 (w^T J: 5 4»86»5S^*& 
KIS, ^JRyy^l 5 K3 3, Au#- 

/«^4ir«)4«#-^3 4^Mt5 0 

[0 12 9] HI 4*£IFB1 5}-, gt^^SP) 

»»riESixfcA«^5^l 5 5:711 3rt^a»atfrt 
40 [0130] 715 O?g**tt»cov\ . 

riftpjT^o 

[0131] *T, ill 4 ( a ) iz^TJ: 5 *w, S i O 

2 36*e>4 5SS3 5©*Bfw«3 6Sr»*i-5.. 

[0 13 2] &\zm® (a) ^Ti5tC »3 6ft\Z 

^3 7 ^rSfeiZitfo 
[0 13 3] ft^lC, Bl 4 (b) ^T«t5iC. 
S(cJ:9^M,1-:-/V3 7^®iSTSri:{wJ:«9, It3 6 
i^i:iS»bi5Mr7^i 5 ^Mto, 
[0 13 4] Efetr*oJ:5(wfe6^DfeJBfi£$n^:^:JK 
so ^7^1 oSrfiJ^LT. Ml^^frSjttSJSrttto 
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^xvLm-rs. 

[0135] i-f , 69 1 4 ( c ) izm-ti: o \z. y 

[0 13 6] mzmi 5 (d) fCarf-* 5 tC, *6»7-< 
^A3 8 \zm&£ft,fii&g,77 7 1 5Sr»3 6 9 

[0 13 7] &ICE1 5 (e) fc^-f J; 5 tw, @4 
(c) omos»o-> y a VSC 1 0 «l 1 3 

[0138] fcfcB 15(f) ic^-ri 5 ic, JRUS-Sic 
± 9 1 5 Sr«»$-fr5 - t fc «t 9 , ^Jg7*7 

[oi3 9] w©j:5*afii.5fc«)&a»c*»rijs*L 

T, ^/U-tV >#S<ft9, Sfc7*n-ir*g.gt©< 
[0 14 0] ft*, nt'(i»g3 5«*fti ITS i 

[0141] ft*, &Jg#-A- 3 7 ©-ftfc 9 (c, A u 4 
**y->WM8fcfcJB^T*3 6i*ii::**tt'< 

[0142] Au*fci4P d^ro3?s-:-^ h 

ft5©T-F.ajgl4ftv\, iS^-^ MiMotO 
£»4Sft9, »J»*;«f?*fc£«:^TV'»5jB.JSttfc 

[0 14 3] *£*7^/UJ>,3 8 5rffiV^T^JR^7 

^1 5£j*3 6a»e>&9HiLft:as, fv-fe^ h^coffiw 

[0 14 4] Hi 3rtJC*&jj'»CJe>a5#Ji4r»J« 

-rartJciU, ^S7°7^1 S 4:3.1 3rtfcHJELT 
t>Av\ ftflsiHUCH:, PJxlfSOGifcl4FOX<i:i , l: 

s^^^i 5 &fstm*mitis j & 

[0145] (» 5 <T>mMJ&%) H 1 6 14, #3§9f <Ojg 

as tm-n%r&ttLxh*)< mm-frSLmttite-rz. 
[0146] frmm&mx-iz, m4<ommmm(om5 

(i) OlgOi, HI 6 (a) ICTfr-Ti. 5 I-, ->!/ = 



20 



[0147] ZfclCia 16 ( b ) IC^-f-i 5 (C, ^JS^y 
^15 (Kii?Lco*3t«gi555-0(U]gi5) i¥-ffl^>7'8i 
£&a3--frLfc&, &M>7j>f\ 5 tfffl/W8tS; 

[0 14 8] ' rT, &5k-7J>f 1 5 t^EB^>y 8 i: 

10 M,\z'rtt£7LZ>frt>X-&>Z a 

[0 14 9] Sfc, -'<V7'8«)fflffi^Jta?L«)«ani:af 
Mt5: h\zi. 9, *3E«a^wiH»«sjS:v^*frtii:-c 
T. ^vy8!4J:t)^Hlwa^$tL5r i: lefts. 

[0 15 0] ftjb\ iglc&JST^ 1 5*JTiS?L*»&* 

^££1 0W^4rS6*fi«JlwS&ih-f 5: tmi. 

[0151] (*6co^jg^s) hi 7i4, *%m<Dm 

Wfi-fcttHl iFl-W*Srf*UT*>5. 4fc, fs/7*l 

i , i 2 icfcw>T, g-mmmm 3 5 , 7^5/ 
[oi5 2] *mrnmm<o%rmi*. iiiw^ 

7^ V3 9SrKltfcr ili*>5. roS!:fBi7-<>3 9(4 
Sf«ffl4 0KJ:9 9 i -y7 , l 1 (C@^^?i^TV^5 0 ft*3, 
iteiSiffi±{w^ ^ 7>f ~ t \Z£ 9 ft ftero 

[0 15 3] *Hig?gjjil(C±ixtf, A«7"9^4J8J:0f 

[0154] cm 7 nmrnmrn) bish, *%bj<o^ 

$>5c ft*> Hi'io-r^^^T'^^atm-rs 
»»tnBS 1 1 m-n ^rZttLx&z. H«f», 7 a i4j6 

iSK, 4 2l4y>'^y-S:^LTV^5. 

[0155] xmmmmn&m-i. f-v?\\ bi-y? . 

40 [0 1 5 6] fs-rij ir^s/7*l 2 bltn—'O'T' 

V\ ^5-^^7*8 dtt, «X.«0*LftV>^Jl»Sr^- 

[0 15 7] ^5-^>"7*8 d^fft LTI4, #J;tf4 
Axi&m&Mtfhtfbtii. ^JS-C'ft<Tt, fie^^ 

av^^T*$>*ti4, *m# j ?t&gift&m^xb&\ 4 

'<^78tZfs)ztt'&X'M&Li-tiii, -iiibn/oyz 

SO 3„ 
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10 15 8] £33. *'S-v<>7*8 dfc*lt-etSt^li 

-/•o-y 8 d turn? ■< XwSftf s«fiS;i--r o _ t *w 

£ LV\ 

[0159] 8 OHJgJglS) 131 9 14. 

[0160] hi eizj&Liztt-vit, ferny?* 1 5 
fern?? rzGLtt^^vyztzummwimmm 

[0 16 1] roS^t. /<>'7*8tt->!) = >gffil 0 
irlig&Lft^©-?. '<>-7"8 Id«k3->y = >-S*£l 0<D 

[0162] (SS 9 £>3SJ65&1!8) S!2 0(±. 

[0 16 3] ft*s. Bl©^f?^i*«ii» 

s/^ll , 12 . 13 fc*iV^T, #SEifc®3-^t6jftlR 
5, 7^7 K6^t*fl^l»LT*>5. fy/l 

[0 16 4] HgSMTt LTTABf- 

7*£/Bvfc0!lt?*>5. 0*. 4 3 (1:7*7 ^T 1 - 
7\ 4 4«y — K*f-«r*LTV^5. fc**, S2 1IC1. 

[0165] ^iHtjBMiKijirf, f-y^n±^mmx' 

7^4£.E^T:£-C©^s'7\ — f5©7 v s'7'*fcli#^ 

[0 16 6] HgB^fcO&g-C-fcixff. H2 OlC^rLfc 
«t®-C\ fy/l! ©#JiEIMKlSttt&i , tfc> > <y K 

7" 1 1, 1 2 <0^S-CfoJx<f , 3- y ■? 1 1 , 1 2 Sr^Sc 
Lfcg. ^s'7-12 ©#»EI*»KRtt 5» K 

[0167] (110 omMWM) 122 ~0 2 4 fi. 

[0 16 8] ST, ^5P©*)£lC«oT. 122 (a) 
IwTjrf J: 9 Id. ->!J3>1S50CNAND1EEPR 

[0169] £33. . 511th % s*AtitttM. 5 2 
F I4#fi7-'- h£1. 5 3 11 y- h ttSfflfeftK. 5 2 
CriWapy-K**. 54liy-^St»S, 5 5I1KV 



(11) 

-fe^fc^jST @(wllfB*Jifc«>{c 1 y -tr 

[0170] fcUHSJB ( a ) IC^-T «t 5 (C, fS 1 aJM 
IBWII5 6lia>#^ h*— yuSrJKjjtLfcfft, Ti • T 

i N^ilS 7, Wfc'-y Fi7-7/5 8^Mt5. 

[0171] AfcttKli, *"f . a * h *-;L<£-* 
J*U *KTi«. T i Nffi£fl«&:£ElcMfiSt;L7t&. 

T i KteiVT i NKSr»Si-5. 
[0172] fcizm 22 ( b ) IwTfTJ: b lw. Jg 1 
mftltllE5 6 Jiti«*.tf A 1 J^bfe*^**'** — :/5 

«fctf->y =>S«5 Otxyfy^fS: tfwJ: 9. 
Ji'l 5 0~2OO«mt\ lOOumXlOO^m^ 

20 [0173] fc\zm 22 ( c ) tC^i-J; 0 (C t 7L 6 0 ft 
Si0 2 l6 ltr^l&U *(B.hlc«3»tti LT 
nm£ 5 0 0 nm©*tS*r>!J =^6 2 $rff5J5£ L-Jt 
?L6 0^IC^jS^7^i: Lt©N i ££6 3 

tr. 

[0 17 4] AftWiCtt:, 5 0 0 nm©S i 0 2 K 
6 1. 1^ 5 0 0 nm«)#g|'>P nyg6 2 , Nil 
6 3 Z±m\Z!&fcBl£Lti'&. CMP&^fflV^T7L6 0 
H-O&MttS i0 2 l61, #^S->'J =yli6 2, N 
i K6 3 

so [0 1 7 5] £fc, N i K6 3»±, 0J;tli*:7 U — X? 
»JffiSrfflv^7L6 OftlcN i ^-^ htra«)aA»«a.- 
6 0 O'Crofa.&Slwi <Q N i -^-^ h%ffi^-r^> ' 

[0176] JSfetCia 23 ( d ) (C^-f ± 5 m&<nl5 
feCSot, ^H6 4, JB 1 ©EMlJi 6 5 «r»jS-f 
5„ . ... _ • 

[0 17 7] Afrttictt, flit's/ h«i'6 4, "«fio 
SH16 5._£:&Sff£ 1 O nmOT i BS, ^.5 1 0 nm 
©T i NR. nmOA lCul, jf:$40n 

«o m<OT i.NfflloaJifflSSrJB^Lfc^. 'w©aSfflES:7* 

[0 17 8] ftCPIB (d) t^i-i9«C. SJ2<75®ra 
iffe&K 6 6 ZJ&fS. L. :»I2 ralffeSiR 6 6 tc ^-f 

165 fc»«i-5 JS 2 OE^S 6 8 
[0179] » 2 <nm£kM 6 8 o^fifc^-Sriif? l coiH^ 
®6 5<^-?:ni:(^C-CS>5o 7*7^6 7 £ LT 

14. 8|;ttfWB!£flin5. <C*3. ^^llt^SOS 
so 2<DEjHJlll^S&L-Cfo5. 
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[0180] ZfcJCPa ( d ) iZ^-ti. 0 12 <DSSM 
16 8$'«V<j'->'<-v'3yItLt(DI?j4 5 0 n 
m(nmyt&<Dtf V << 5 KK6 9^7X-7CVDS!:fl 

^TH2©B»Ji6 8±fcBI?L' K7L) 

5. tC7*n-y§:fcT-C, 17 

[0 18 1] ZfclcH2 3 (e) (C^-T<t5lw, ->!) = ^ 
£«5 OWSS^ttcWlcWSLTN iK6 3£SfcB£ 

[0182] Z <D$FgXSlt, > U = >W& 5 0 £ <7 = 

[0183] #:l::l 23 ( f ) IC^-f i ? (C, & 2 <Offi 
*J|6 8 _blCAu#-/W07'7 OtiMUt, 
i£SrMV^TAu#-^y7-7 0±Wffl7 1 
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